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(54) CnOCOB nPOH3BOJHCTBA HEPHO- 
TO HAH 

(57) H3o6pereHHe othochtch k iromeBofi npo- 
m bi uiJie hhoctr . B cnoco6e npouecc <}>epMeHTa- 
ixhh BKjnoqaeT UHKJiw c pacnbuieHHeM boah h 
6e3 pacnu^eHHH boam, npn btom Me>KAy uhk- 
jiaMH pacnbijieHHH boah ocymecrBjiHioT o6pa- 
6oTKy t BKJiioqaiomyK) BbiAepxcHBaHHe jiHora noA 
CHAOBbIM B03AeftCTBHeM c 3TanoM 6e3 B03neftcr- 



BHH (nOKOfi). HafiHblfi AHCT 3aBHAHBaK>T, 
c Kpy M H Ba K)T, COpTHpyiOT, MejiKyio <J>paKUHK> 

BHOBb cKpyntoaaiOT, KpynHyio <|>paKUHio cKpyw- 
BaioT, copTHpyioT, KpynHyio c^paKUHio acpyw- 
BaiOT, MejiKyio h KpynHyio <|>paKUHK 4>epMeH- 
THpyioT, Ha Maccy B03 as AcTByiOT AaBAeHHeM 
nopHAKa 0,2 MTla b TeneHHe 20 c, nocne qero 
Maccy ocraBJiaioT aaa norAomeHHH kactom- 
Horo coica b TeqeHne 3,5 mhh, nocne npoxoxc- 

MHHH 20 MHH 4>epMeHTaUHH Ha MaCCy BHOBb 

B03AeftcTByiOT yKa3aHHWM Bbiuie AaBAeHHeM, 
Aajiee ocymecTBJiniOT pacnwjieHHe boah b Tene-' 
HHe 30 mhh, nocjie n poxo xc AeH h h 30 mhh pac- 
nwjieHHe boam npexpamam h bo3o6hobahk>t 
3Tam>i nyjibCHpyiomero bo3achctbhh c HHTep- 
BajiOM 2—5 mhh, nocAe Hero Maccy cyuiaT. 
H3o6peTeHHe o6ecnenHBaer yjiyquieHHe Kaqecr- 
Ba Maa h mohcct 6brrb HcnoAb30BaHO Ha *iaft- 
hux (J>a6pHKax nepBHMHoft nepepa6oTKH. I 3.n. 



H3o6pereHHe othochtch k nHiueBofi npo- 
MbiuuieHHOCTH, a hmchho k qa&Hoft npOMHm- 

JieHHOCTH, H MOJKeT 6blTb HCnOJlb30BaHO Ha 

qaHHbix 4>a6pHKax nepBHwofi nepepa60TKH. 
Uenb H3o6peTeHH* — yAymueHHe KanecTBa 

npOAyKUHH. 

MepHbift sail hbahctch pe3yjibTaTOM xhmh- 
qecKoro B3aHM0AcficTBHH 4>eHOJibHbix coeAHHe- 
HHft (TBHHHa) H *KOMn;ieKca 4>epMeHTHbix CHC- 
TeM (4>epMeHThi). B kjictkc qaftHoro JiHcra 

4>epMeHTU (OKHCAHTeJIbHbie) JlOKa^H30BaHW B 

Me30<}>H.ne b anHAepMajibHhix tk3hhx, a t3hhh 
b Baxyojie. THApoJiHTHqecKHe 4>epMeHTM AOKa- 
jiH30BaHbi b Baxyojie, a rHApoJiH3yeMbie Be- 
mecTBa (nanpHMep, xjiopo4>hjiji) b Me3o4>HJie 
(rHApojiH3yeMbie (j)epMeHTbi He bxoaht b koh- 

TaKT C. T3HHHOM, p3BH0 K3K H OKH CJIHTCAb - 
Hfaie C THApOJIH3yeMbIMH BCmeCTBaMH) . 



KorAa jihct (itnerKa) He noABepraeTCH 
MexaHHMecKOMy B03AeftcTBHio, 4>epMeHTHaH ' 
cHcreMa h cy6(rrpaTbi pa3o6meHbi c noMomwo 
MeM6paH. nocne npHAOKeHHOro ycHJiHH na 

KACTKy COAepWHMOe BBKyOJIH (WICTOMHWA cok) 

BbiHCHMaeTCH H3 BaxyoAH h nponHTbiBaeT snH- 
AepMa^bHyio TKaHb, rAe Ji0KajiH30BaHbi okhc- 
AHieAbHwe ^epMeHTbi, a Taxxce rHApoAHsye- 
Mbte BemecTBa. IIpohcxoaht o6pa30BaHHe KOMn- 

JieKCOB OKHCAHTeAbHWX <|)epMeHTOB MC30(|)HAa C 

tbhhhom BaxyoAH h rHApoAH3yeMbre 4>epMeH- 

TbI BBKyOAH C KpyilHOMOAeKyAHpHblMH BemeCT- 
B3MH, KOTOpbie Heo6xOAHMO rHApOAH30B3Tb, 

t. e. BhDKaTHe icneTOMHoro coica H3 BaxyoAH 

HBAHeTCH Heo6XOAHMbIM Tpe60B3HHeM AAH OKHO- 

aghhh h rHAp0AH3OBaHHH. OnHcaHHoe ycneui- 
ho ocymecTBAHeTCH b poAAepax, oah3ko bo 
BpeMH <f>epMeHTauHH o6bmHO MexaHH^ecKoe 
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B03AeficTBHe HCKjuoMeHo,. peaxuHH npoTeKaeT b 
Tex 4)epMeHTHO-cy6cTpaTHhix CHereMax, xoto- 
pue o6pa30BajiHCb bo BpeMH cxpyqHBaHHH, a 
MacTb cy6cTpaTa, xoTopan He npHHHMaer yqac- 
thh b o6pa30BaHHH stoto KOMfureKca, ocraeTCH 

6e3 OKHCJieHHH, MTO npHBOflHT K yxj'AUieHHK) 

xaqecTBa npoayxuHH nan. OepMeirrauHH o6uq- 
ho conpoBoauaeTCH pacnbuieHHeM Bom ajih 
co32iaHHH onpeaejieHHofi of HocHTejibHofi BJia>x- 
hocth, oflHaKO He yiHTWBaeTCH to, hto no- 
CTOHHHoe pacnajieHHe sow nepeHacwmaeT no- 

BepXHOCTb JIHCTa. 

riyreM npHjioxceHHH onpeaejieHHoro yaejib- 
Horo AaBJieHHa Ha 4>epMeHTHpyeMyx> Maccy 
ofiecneMHBaeTCH BuwaTHe mieToqHoro coxa H3 
BBKyojiH h Ha^aBuieecH npn cxpyqHBaHHH 
o6pa30BaHHe cHcreM (4>epMeHT + cy6crpaT) 
npoflOJiacaeTCH np« (J>epMeHTauHH, mto cnoco6-- 
CTByeT npHo6meHHK> Bcero TanHna jiHcra b 
OKHoiHTe^bHbix peaxuKHx, a pacnujieHHe boah 
npeaoTBpamaeT BwewxaHne Maccu, hto o6jier- 

qaCT npHTOK COKa B Me30(})HJi; KOJIHqeCTBO 
CTaAHH B yCJIOBHHX CWpbH pa3/IHqH0T0 xaqeCT- 

Ba onpenejiaeTCH B03MOKHofi npojioji*HTejib- 
HocrbK) npouecca 4>epMeirrauHH, qeM He>KHee 
cupbe hjih MeHbuie ocTaToqHan BjiancHocrb, 
TeM AJiHHHee npouecc, reM 6ojibuje era^H* 
pacnujieHHa hjih He pacnwjieHHH bosh h 
cooTBercTBeHHO noASTanw HaxoacaeHHH Maccu 
noa JiaBJieHHeM. Mto6w o6ecneqHTb Bbi>KaTHe 
coxa H3 BaicyojiH TaK, qTo6u cok He BbiTexaji 
Ha noBepXHocTb, BeayT o6pa6oTKy Aa&jieHHeM 
0,15—0,25 Mlla. BuacaTHe cona Ha noBepx- 

HOCTb JIHCTa HOKejiaTejIbHO H3-3a Toro, hto 
TaHHH, conpHKacancb c aTMoc<f>epHbiM B03^y- 

XOM, OKHCJIfleTCH H 06pa30B2HHbie nHrMCHTbl 

hbjihotch HepacTBOpHMbiMH t. h. Ajiogacbe- 

H3MH. 

npUMep /. qaftHblft JIHCT 3aBH.HHBaiOT RO 
OCTaTOMHOfi BJia»HOCTH 65%, CKpyMHBaiOT B Te- 
qeHHe* 20 mhh, copTHpyioT, Mejixyio t|>paxuHK> 
BHOBb CKpynHBaiOT b TeqeHHe 15 mhh, xpyn- 
Hyio 4>paKumo CKpynHBaiOT b TeqeHHe 25 mhh, 
copTHpym, KpynHyio c|>paxuHK> (cxoa) cxpyqH- 
BaiOT b TeqeHHe 30 mhh, MejiKHe h KpynHyio 
cppaxuHK) HanpaBjiHior Ha (]>epMeHTa uhio, Ha 
(J>epMeHTHpyeMyK> Maccy ocyuiecTBJiHJOT chjio- 
Boe B03AeflcTBHe (aaiuieHHe) nopnaxa 0,2 Mlla 
b TeneHHe 20 c, nocne qero Maccy ocTaanHKvr 
juih nowomeHHH KJieToqHoro coxa (noxon) b 
TeqeHHe 3,5 mhh (HHTepBaji) , nocne npoxoac- 

AeHHH 20 MHH 4>epMeHT3 UHH Ha Maccy BHOBb 

B03AeAcTByK>T chjjoS 0,2 MFIa b TeqeHHe 20 c 
h 0CTaBJiHK>T b noxoe (HHTepBaji) — 3,5 mhh, 
nocne <J>epMeHTauHH npoaojiacHTejibHOCTbX) 
20 mhh ocymecTBJiHm pacnbuieHne boah b Te- 
qeHHe 30 mhh, nocne npoxoacaeHHa 30 mhh 
pacnajieHHe bojuj npexpamam h Ha Maccy 
BHOBb B 03£e ACTBy K)T cHjiofi 0,2 Mlla b TeqeHHe 



20 c, nocne qero Macca BmmiBaeT cok b 
TeqeHHe 3,5 mhh h 4>epMeHTHpyeTCH b TeqeHHe 
20 mhh, nocne qero Ha Maccy B03jieficTByx>T 
CHjiofi 0,2 MFIa b TeqeHHe 20 c Aajiee Macca 
5 BnHTUBaeT cox b TeqeHHe 3,5 mhh, <J>epMeHTH- 
pyx)T ee b TeqeHHe 20 mhh h cymaT. 

IJpuMep 2: HaftHwfi jihct 3aBHJiHBaiOT ao 
ocrraToqHoA BJiaxcHocrH 65%, cxpyqHBam b 
poji^epe 30 mhh, copTHpym, Mejixyio 4>pax- 
uhio cxpyqHBaiOT b TeqeHHe 10 mhh, KpynHyio 

10 ^paxuHK) H3Mejibqax>T b TeqeHHe 20 mhh, aanee 
nepepa6oTxy ocymecrBJiHXJT ana^ornqHO nep- 
BOMy npHMepy. 

IJpuMep 5. qaftHbifi jihct cxpyqHBaiOT b 
TeqeHHe 45 mhh, copTHpyiOT, xpynHyx) (J>paxuHK) 

15 H3Menbqax)T co cxopocrbio paSoqHx opraHOB 
50 o6/mhh, Maccy BHOBb H3MeJibqaioT Ha 
MauiHHe co cxopocTbio opraHOB 65 o6/mhh, 
AajibHefimyx) nepepa6oTxy BeziyT aHajiornqno 
nepBOMy npHMepy. 

IJpuMep 4. nepepa6oTxy ocymecrajifliOT 

20 aHajiornqHO Bbiuie n pHBe^eHH um npHMepaM c 
toh pa3HHueA, qTO cHJiy B03jieftcTBHH noiuiep- 
»HBaiOT 0,15 MFIa h npo^OJiKHTeJibHOCTb 
B03AeficrBHH b TeqeHHe 25 c h HHTepBaji b 
TeqeHHe 2 mhh. 

25 npujuep 5. riepepa6oTKy ocymecrBJiHKrr 
-aHajiornqHO Bbime npHBeaeHHHM npHMepaM c 
Toft pa3HHuefi, qTO CHjia B03AeAcrBHH cocraB- 
JiHeT 0,25 Mlla, npn nponoji >KHTeji bHocrn 
CHjiOBoro B03AeftcrBHH b TeqeHHe 15 c H HHTep- 
Bajie b TeqeHHe 5 mhh. 

30 flptiMep 6. nepepa6oTxy ocymecTBJinioT 
aHajiorHqHO Bbiuie npHBe^eHHUM npHMepaM c 
Toft pa3HHuefl, q-ro nocne cHjioBoro B03Aeft- 
ctbhh h noxoH Maccy nepeMeuiHBaiOT. 

Hcnojib30BaHHe npeiwaraeMoro cnoco6a 
35 o6ecneqHBaeT yjiyquieHHe apoMaTa h axyca 
npoiiyxuHH, x^opo4>HJiji oxHcneH MaxcHMajibHO, 
q-ro npHBOflHT k yjryquieHHio xaqecrBa h BHeui- 
Hero bhw npoj^yxuHH h pa3BapeHHoro Jincra. 
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4>opMtfAa U3o6peTeHun 



!. Cnocofi npoH3BOACTBa qepHoro qaa, 
BXJix^qaiouiHfi 3a BHjiHBaHHe, cxpyqHBaHHe, cop- 
TnpoBaHHe, MexaHHqecxyio o6pa6oTxy, (}>ep- 
MeHTauHio c pacntijieHHeM boaw h cymxy, 

45 OTAUnatomu&cx TeM, qro, c uejibio yjiyqmeHHH 
xaqecTBa npoAyxuHH, pacnujieHHe boru b npo- 
uecce (j>epMeHTauHH seiiyT unxjinqHo, npHqeM 
Me>Kiiy UHioiaMH pacnbweHHH ocymecTBJiHioT 
ny^bCHpyiomyio o6pa6oTxy aa&neHHeM 0,15— 
0,25 MFIa b Teqeme 15—25 c c HHTepsa- 

50 jiom 2—5 MHH. 

2. CnocoS no n. 1, OTAuncuomu&ca TeM, qTO. 
nocne nyjibCHpyiomefi o6pa6oTKH <|>epMeHTHpye- 
Myx> Maccy nepeMeuiHBaiOT. 
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54 Title: Process for the preparation of black tea 

57 Summary 

The present invention relates to the field of food industry. The fermentation of tea 
leaf according to the invention involves repeated periods during which water is 
sprayed on the leaf, alternating with periods during which no water is sprayed on it 
during the fermentation stage. It also involves periods during which the leaf is 
subjected to mechanical forces, alternating with periods during which no force is 
applied and the leaf is simply allowed to stand, these periods being interposed 
between the water spraying cycles. The leaf is first withered, twisted and sorted. 
The fine fraction obtained is twisted again, while the coarse fraction is twisted and 
sorted. The resulting coarse fraction is twisted, after which both fractions are 
fermented while a compressive force of 0.2 MPa is being applied to the mass of 
leaves for 20 seconds. The leaf is then allowed to stand for 3.5 minutes so it can 
reabsorb the juices extracted from the cells. After 20 minutes of fermentation, the 
same pressure is again applied, and water is sprayed on for 30 minutes. After that, 
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the stages of pressure pulses are repeated at intervals of 2-5 minutes, and finally 
the leaf is fired. The invention improves the quality of tea and can be used in plants 
engaged in the primary processing of tea leaves. 

Description 

The present invention relates to the field of food industry, more specifically to tea 
processing, and it can be used in plants engaged in the primary processing of tea. 

The aim of the invention is to improve the quality of the finished product. 

Black tea is the result of chemical reactions that take place between phenolic 
compounds (tannin) and an enzyme complex. Oxidative enzymes of the oxidase 
type, present in the cells of the tea leaf, are located in the intermediate layer of the 
epidermal tissue (i.e. in the mesophyll), while tannin is located in the cell vacuoles. 
The vacuoles also contain the hydrolytic enzymes, while the compounds that can be 
hydrolysed, such as chlorophyll, for example, are to be found in the mesophyll. This 
means that the hydrolytic enzymes are not in contact with tannin, just like the 
oxidizing and the hydrolysable substances 1 . 

If the leaf is not subjected to any mechanical treatment, a membrane will continue to 
separate the enzymes from their substrates. If however a mechanical force is 
applied to the cells, the intracellular juices are squeezed out of the cell vacuoles, 
and these juices are absorbed by the epidermal tissue, where both the oxidizing 
enzymes and the hydrolysable compounds are to be found. As a result, complexes 
are formed between the oxidizing enzymes of the mesophyll and the tannin of the 
vacuoles, and between the hydrolysing enzymes of the vacuoles and the high- 
molecular compounds that are to be hydrolysed. This means that the expression of 
the intracellular juices from the cells is essential for both oxidation and hydrolysis. 

The process according to the invention can be suitably carried out in a roller box. 
However, during a fermentation stage that includes the usual mechanical treatment, 
the reactions proceed in those enzyme/substrate systems which have been formed 



1 Translator's note: This is what the Russian says but it does not sound right 



in the twisting process, and part of the substrate that does not participate in the 
formation of this complex remains unoxidized, so the finished product will be of a 
lower quality. The fermentation is generally accompanied by the spraying of water 
on the leaf in order to ensure a certain moisture content. However, this approach 
ignores the fact that a continuous water spray causes supersaturation on the leaf 
surface. 

The application of a certain pressure to the mass of tea leaf to be fermented 
ensures that the intracellular juices are pressed out of the vacuoles, and that the 
formation of the enzyme/substrate system, which starts in the twisting, continues 
during fermentation. This in turn ensures that all the tannin in the leaf participates in 
the oxidative reactions. At the same time, the water spray prevents the leaf from 
drying out, so that the juices can reach the mesophyll more easily. The number of 
spray cycles and the length of fermentation depend on the quality of tea used as the 
raw material. Thus, the more tender the leaf or the lower its residual moisture 
content, the longer the fermentation process and the more numerous the stages of 
alternating spraying and not spraying, and consequently the greater the number of 
times the compressive forces are applied to the leaf. A pressure of 0.15-0.25 MPa 
is used to ensure that the juices are pressed out of the vacuoles in such a way that 
they do not just flow to the surface, which would be undesirable, because tannin is 
oxidized in contact with atmospheric oxygen, forming insoluble pigments, called 
phlobaphenes. 

Example 1 

Tea leaf was first withered to a residual moisture content of 65%, then twisted for 20 
minutes and finally sorted. The fine fraction obtained was re-twisted for 15 minutes, 
while the coarse fraction was re-twisted for 25 minutes. The oversize fraction 
formed was twisted for 30 minutes, and both the fine and the coarse fraction were 
subjected to fermentation. 

A compressive force of the order of 0.2 MPa was applied to the leaf for 20 seconds 
during the fermentation, after which the leaf was allowed to stand for 3.5 minutes 
(called "interval") to ensure that the intracellular juices are re-absorbed, this 
constituting a rest period or resting stage. After a fermentation for a further 20 
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minutes, the same force was again applied for 20 seconds, and the resting stage of 
3.5 minutes was also repeated. The fermentation was continued for a further 20 
minutes and water was sprayed on for 30 minutes, followed by the re-application of 
the same force for 20 seconds. The leaf was allowed to absorb the juices for 3.5 
minutes and was fermented for 20 minutes. The same compressive force was then 
applied again for 20 seconds, and the leaf was allowed to absorb the juices for 3.5 
minutes. This was followed by fermentation for 20 minutes and finally firing. 

Example 2 

Tea leaf was first withered to a residual moisture content of 65%, then twisted for 30 
minutes in a roller box and finally sorted. The fine fraction obtained was re-twisted 
for 10 minutes, while the coarse fraction was re-twisted for 20 minutes. The rest of 
the processing was the same as in Example 1 . 

Example 3 

Tea leaf was first twisted for 45 minutes and then sorted. The coarse fraction 
obtained was comminuted in a cutting machine operated at a speed of 50 rpm. The 
leaf was comminuted again at a machine speed of 65 rpm, and the rest of the 
processing was carried out as described in Example 1 . 

Example 4 

The process described in the above examples was repeated, except that a force of 
0.15 MPa was applied for 25 seconds and the rest period amounted to 2 minutes. 

Example 5 

The process described in the above examples was repeated, except that a force of 
0.25 MPa was applied for 15 seconds, and the rest period amounted to 5 minutes. 

Example 6 

The process described in the above examples was repeated, except that the leaf 
was mixed after the compression and the rest period. 
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The process according to the present invention improves the flavour and 
aroma of tea and ensures that the oxidation of chlorophyll reaches a 
maximum, so that both the quality and the appearance of the leaf and 
the infusion are improved. 
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Claims 

Process for the preparation of black tea, in which the leaf is withered, twisted, 
sorted, subjected to a mechanical treatment, fermented, sprayed with water, and 
fired, characterized in that , in order to improve the quality of the finished product, 
the tea leaf is sprayed with water in cycles during fermentation, and a pressure of 
0.15-0.25 MPa is applied to it for 15-25 seconds in between the spraying periods, 
the interval between the cycles being 2-5 minutes. 

2. Process as in Claim 1 , characterized in that the leaf that is being fermented is 
mixed after the pulsed application of pressure. 



